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SUMMARY OF DRILLING PROJECT FOR
ADDITIONAL RECOVERY WELLS
WHITMOYER LABORATORIES,
MYERSTOWN, PENNSYLVANIA

Our report entitled, Tkhe Recovery of Waste Chemicals by Maans
of Wells at the Whitmoyer Lébordtaricc. Myerstoun, Pa., submitted
in March 1866, cutlined the need for enlarging the pattern of
wells in use at that time for recovering waste chemicals that have
contaminated the ground-water resources of the area. Subsequently,
a number of well sites were selected and the firgt of the new
wells was drilled in mid-August 196€6. '

In all, 23 wells were drilled on the Whitmoyer, Grumbine, and
Winth:ép properties during the period August-December 1966, (See
accompanying map.) All drilling was done by the air-percussion
rotary method by Kohl Brothers, Inc. of Myerstown, Pa. The wells
were cased with 6-inch pipe, set'firmly into the top of the lime-
stone bedrock. An uncased hole with a diameter of 5-7/8 inches
was drilled below the bottom of the casing to a depth prescribed
by the consultant at the site. During drilling the yield was
measured volumetrically at frequent intervals and water samples
were collected at differtnfddepthb'for arsenic determinations. The
arsenic analyses were made by the Whitmoyer laboratory. ‘

- The geologic and hydrologic data obtained from the drilling
of each well are given in Table 1 (at the end of this report).
The yields and arsenic concentrations listed for the wells relate
to conditions during, or at the end of drilling, and caﬁ be -

expected to change scmewhat when the wells are pumped on a contine-

ucus basis. In general, both the yield and the arsenic eo&c@n‘tgﬂoss

tion will show declining trends soon after pumping degins.
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RECOMMENDED usz_or THE NEW WELLS

‘The March 1966 report included recommendations for drilling -/
an encireling pattern of wells that under ideal conditions would
serve as a "drawdown trough" beyond which it would not be
hydraulically pessible for the contaminatad water to flow. It was
recognized of course that some of the recommended well sites
perhaps would not be productive and that substituts sites would
be required. This sventuality was borne cut by the drilling
program. As indicated by the data for yields and arsenic
concentrations given in Table 1, soma of the test wells are
unsuitable for the recovery of arsenic or for observation purpogses.
These have either desn filled in or should bs sealed as soon as
practicable. | |

The drilling data for the variocus wells have been svaluated
with respect to their locations, yields, and arsenic concentra-
tions. Table 2 (on the following page) lists those wells which
are recommended for use as production wells, and lists the yield
and arsenie concenfration that were measured in each of the wells
when drilling was completed. These wells are shown on the
accompanying map by appropriate symbol.

Based on the initial operating experience in 196% with the
existing system of recovery wells (Wells 1-7), it is probable that
the total rate of withdrawal of the wells shown in Table 2 would
soon decline to perhaps one-half the initial rate, particularly
if part of the water pumped should ba disposed of as rcéommended
later in this report. Thus, the combined yield of the new wells
might ba on the order of 200-250 gpm (gallons per minute) :ﬁﬂt’.g@ﬂ\_}

and then more or less level off to :100 gpm.
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. TABLE 2

SUMMARY DATA FOR PROPOSED PRODUCTION WELLS

Well | Depth Yield at Arsenic concentration -
No. (£t) completion at completion of
: : of drilling drilling
(gpm) (ppm)
5-A 158 9.5 328
s 97 w0 155
8-A 100 50 102 .
10-A 98 éé: N40
1 98 12 3ug
15-A €0 a/  16 [V 33 &/
16-8 | 120 10 166
1?7 70 80 297
a/ Additional work required to clean well may

change indicated data.
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The recommended pattern of new production wells and the ~
continued operation of existing wells is believed to be the best ~/
configuration for preventing the further ascape of arsenic-baaring
water from the plant site. It is recognized that the encirclement
of the plant by overlapping cones of depression will not be
complets with the well pattern that has resulted from the drilling
program, but it ii believed that most of the contaminated water
that is presently cséaping will be captured by the new wells.

In recognition of the need for observing and evaluating the
results of an expanded pattern of recovery wealls, provisions were
made for a number of observation wells suitable for making peripdic
water-level measuranents and monitoring changes in the arsenic
content of the water in the wells. Table 3 (cn the foilowinz page)
lists the new walls that are recommended for use for observation
purposes. Ths yield and arsenic concentration measured in each

of thess wells when drilling was compléted are shown in the table,

GENERAL EVALUATION OF NEW WELLS

Early in tha present invastigation, it was recognized that

" highly concentrated water occurs predcminantly in two directicns
from the original disposal sites: the lowland to the north,
axtending north of Tulpshocken Creek at least to the Grumbine
residence; and the creak valley to the east for an undetermined
distance, Therefore, extension of the rascovery well system into
these two lowland areas is of primary impertance and it is believed
that the new éells will accomplish this cobjective. Weﬁﬂgmge
and 17, with an est;mated long-term combined yield of :40 gpm,

-/
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- TABLE 3

SUMMARY DATA FOR PROPOSED OBSERVATION WELLS

Well Depth Drilling Arsenic cencentration

Ne. - (fe) |  yield (ppm)
(gpm) o .
8-8 100 Essentially 82
ary :
10-B 56 BET R 201
11-A 36 T | 102
12 e | 1 2.1
12-A ¢ | 0.7 o 6.6
13 138 | 2 20
13-A | 190 Ty 104
16 18 Ty 116
16-A 17 | 1.2 - "
- | 60 | 12 Kl
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6
are located so as to intercept shallow ground-watsr flowing east-
ward from the plant. Analyses of samples taken when thess and
adjacent wells wera drilled clesarly indicate the need for ground-
water recovery in this direction.

Four new wells, Walls 9, 9-A, 10-A, and 1ll, will probably
have a combined long-term yield of 50-60 gpm, and it is believed
that their location and spacing will bde effactive in correcting
ground-water escape northward from the former disposal areas.

Four of the new weslls, Wells 12, 12-A, 13, and 13-A, resulted
in yields too low for use of the wells as prbduction walls and as
a result, the protection afforded by the recovery weil system is
somewhat less than satisfactory in the west and southwest
directions. However, long-term sampling data for wells and surface
seeps to the west and southwest indicate low arsenic concentrations
Future observation of water-leval trends and arsenic concentration
in Wells 12, 12<A, 13, and 13-A will indicate whether a new
production well in the southwest part of the Whitmoyer property
is actually needed. It may be found desirable to pump these low-
yielding wells at some later time to make sure that the relatively
low arsenic content in this direction is known with certainty.

Wells 13, 1%, 15, and 15-A wer§ drilled along the southern
boundary of the Whitmoyer property. Of these, only Well 15-A
yialded enough water to be useful as a production well. However,
this well encountered a nmud-filled cavity from 53-57 feet and it
appears that further work will be required before it caﬁ be used
as a dependablas production well. Befors a drilling »ig is
brought in for cleaning out the cavity and perhaps deepening the
well, a test pump should bs installed to determine if the well can
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7
be utilized in itimggesent-coﬁdition. Ferhaps Well 15-A will be
ineffectiva_in int?rceptihg the movementhéffcontaminated water
to the south and southeast, but in view of the low concentration
of arsenic in the ground water in these directions, it is
recomﬁended that no additional drilling be undertaken along the
southern boundary ﬁnless observaticns at monitor Wells R-5, R-§,
and at Miller Machine, Ine. indicate the situation is not improving.

Reference is made here, as in the past, to the desirability
of allowing the combined cone of depression to enlarge to the
greatesf_extent ﬁossible; if-the primary cbjective cf the recovery
prbgram is to preveht theiescape of urﬁenic-bearing water. .
Obvicusly, even though additicnal water may soon be.pumped from
the contaminated aquifer, there will be essentially no net growth
of the general cone of dearesiion if the treated water is lagooned
and returned to the ground. For this reascn, it will be desirabdle
to either decant the clear lagoon water to the creek to the greatest
extent practicable, or pumﬁ the water from the lower arsenic-content
vells directly intc the cr?ek for dilution to an acceptable level.
In this way, the combined cone pf depression will enlarge, the yield
of the wells will decline.'aﬁd the containment of arsenic in the
locality will be maximum. | , "

It is recommended'that-eAhh well be pumped continuously at
its maximum rate. At the time the wells were drilled, it was not
practicable to make pumping tests of the wells suitable for pro-
perly determining the yield-dbawdown relationship, &nd thereby
calculate the appropriate ti:e and getting for a pump. However,
our best judgment as to the Size of the pump and the depth at which
the pump should be set is indicated in Table & (on the following

page). | M_Hooos_g



TABLE &

SUGGESTED PUMP CAPACITIES AND SETTINGS

of well cleaning is known.

| w;gl Proposed(pumg capacity Proposed pump setting
. gpm (feet balow land surface)

SA 18 al/ 109 a/ .
9 25 90
9-A 25 80
10-A 20 90
11 10 90
15-A 15 b/ 50 b/
16-B 10 115
17 50 65

a/ Pump presently in uses.

b/ Temporary capacity and setting until effectivenass
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At least two of the observation wells should be equipped
with recording water-level gages. Weekly water levels and arsenic
determinations for all cbservation wells should be graphically
plotted for the first few henthe after the new wells start
operating. Thereafter, a less frequent measurement schedule

should be adequafe. :

LEGGETTE, BRASHEARS § GRAHAM

Jack B.jGrahem
1b

Jnuary 1967
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TABLE 1 (5=A)
RECORD OF WELLS

Site 5-A
Whitmoyer Property
Completicn Data:

De th - 153 f_e.t" Yi'ld - 9-5 gpm, AS - 326 ppm

Drilling started 4:30 p.m. 8/24/66, completed 5:45 p.m. 8/26/66
Average drilling speed - 11 feet/hour

Casing - 13.5 feet of 6-inch

Geologic Log:

0 - 2 Limestone, weathered, with some soil
2 - 10 Limestone, buff, soft
10 = 23 Limestone, dolomitic, light gray to buff; clay.
' seam l4-15 feet
23 -~ 28 Limestona, broken and mud, brown
28 - 38 Limestone, dolomitic, medium gray

36 - 158 Limestone, dolomitic, medium to dark gray
Conditions Observed During Drilling:
Depth Yield As
(ft) (gpm) (ppm)
45 7 278
65 §.5 275
97 3.5 358
97 9.5 27
147 9.5 326
Remarks:

The broken zone at 23-28 feet was directly connected to Well
5, 17 feat to the east, to the extent that air from the dril-
ling rig was dlowing out of the top of Well 5. The production
of Well § became so muddy that it had to be taken out of
service. By sounding, Well § was found to be filled in to
about the level of the pump intake (21 feet). Well 5-A pro-
duced about 6-7 gpm from the broken zone at 23-28 feet. The
yield increased to 3.5 gpm between 80 and 90 feet. Drilling
was stopped at 97 feet whils an attempt was made to clean the
mud from the 23-28 foot zone. After almest a day of cleaning,
drilling was resumed and the well was completed to 158 feet
with no additional water being encountered.

The pump from Well 5 was installed in S-A and pmcﬁ&kgp&%; \J

in September.
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" TABLE 1 (8)
RECORD OF WELLS (Continued)

‘Site &
Crumbine Property
Completion Data:

gth - 98 feet, Yield - 1 gpm, As ~ 118 ppm
Drilling started 7:30 a.m._1215166. completed 11 iglg/?é
Average drilling speed - 22.5 feet/hour
Casing - 10.5 feet of E-inch

Geologic Log:

0 - 9 Seil, clcy and sand, brown
9 « 15 Limestone, medium gray, with water—bearing clay '
seams at 12 and 1lul feet
15 - 95 Limestone, dolemitic, medium to dark gray
95 - 98 Limestone, dolomitic, light to medium gray

Conditions Observed During Drilling:

Depth Yield - As
(ft) (gom) .zntggm)
57 1l 84
98 1l - 118
Remarks:

The clay zones at 12 and 1luk feet were zradually cleaned out
to contribute the measured yield.

The yield of this well is insuffieient for a production well
and it is not needed as an obaervation well,
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TABLE 1 (8-A)

\/)
RECORD OF WELLS (Continued)
Site 8-A
Grumbine Property
Completion Data:
Depth = 118 feet, Yield - less than Y% gpm, As - trace
Drilling started 12:15 p.m. 12/5/68, completed 8:122?.?86
§
Average drilling speed - 19,5 feat/hour
Casing -~ 17.5 feet of S-inch
Geologic Log:
0 - 11 Soil, clay and sand, brown
11 - 17 Limestone, gray, with thin mud streaks .
17 - 113 Limestons, gray, mud.filled fracture at 31 feet
Conditions Observed During Drilling:
Depth Yield As
98 0.5. Trace
* - Startup
Remarks:

This well is located about 75 feeat south of Site 8. Water
production, in form of drown mud, began at about 8 feet. At
no time was enough water produced to wash out the mud seams,
After standing overnight at depth of 98 feet, enough water for
a sampls was produced on startup.

The yield of this well is insufficient for a production well.

Mud will probably slump into the borehols, making it a poor
observation well.

ARI00OSL



TABLE 1 [ (8-B)
RECORD OF WELLS (Continued)

Site 8-B
Whitmoyer Property
Completion Data:

Depth - 100 feet, Yield - essentially dry, As - 52 ppm
Drilling started - 2: 18 p.m. 12/9/66, completed 4:15 p.m.

12714766
Average drilling speed - 10.5 feet/hour
CASing - 3“ feet of 5-1nch

Geoclogic Log:

0 - 15 Scil and clay, brown, with stones
15 - 100 Limestone, dolomitic, light to medium gray, +
- fracture zone at 25 feet, lost circulation at
28 feet, fractura at €6 feet

COnditions Observed During Drilling:

Depth  Yield ~ As
(£t) (gpm) (ppm)
20 Y
28 18 §2
Remarks:

This well is located about 150 feet southwest of Well 8.

About 3 gpm was encountered at 20 feet and for a short time

18 gpm was produced from the fracture zone at 25 feet.
Circulation was lost at 28 feet, presumably into the 25-foot
zone. It was necessarg to ream the well and set casing past
this zone. After getting 3% feet of casing, drilling proceeded
to a depth of 100 feet, producing barely enough water to wet
the drill cuttings. ‘

A production well might be calvaged at this gite by pulling
'~ the casing back to expose the 25-foot fracture zone and
 removing the cuttings from this depth. However, the surround-
ing wells are good and should provide coverage in this area.
Fopr the gresent it apgears that retaining this well as an
observation and sampling well is advisable.
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TABLE 1 (9)
RECORD OF WELLS (Continued)

Site 9
Grumbine Property
Completion Data:

Degth - 37 feet, Yield - 40 gpm, As - 158 ppm

Drilling started 12:1$ p.m. 8/30/86, completed 2:u5,p.:}1é
8/31/66

Average drilling speed -« 9.5 feat/hour

Casing = 9 feet of 6-inch, slotted 5.8 to 8.8 feet

Geoclogic Log:

0 - 8 Soil and clay, brown, with stones

8 - 23 Limestons, dolomitic, light to medium gray *

23 - 24 Limestona, soft, black

24 - 97 Limestone, dolomitic, medium to dark gray, water-
and mud-bearing opening at 78-79 feet

Conditions Observed During Drilling:

Depth Yield As
(ft) (zpm) (ppm)
11 Not determined o191
23 20 190
79 60 151
97 40 1585
Remarks:

The first water was encountered at 8 fest. The yield
gradually increased to 20 gpm in the 20-40-foot interval.
The 78-79-foot zone, the only recognizable water-bearing
fracture in the well, increased the yield initially to
60 gpm but with grolonged pumping the yield fell to 40 gpm.
The pumping at S

C-l. A-IS, and A-lﬁ.

The yield and analyses indicate that this will be a useful
production well.

AR100096
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TABLE 1 (9-4)
RECORD OF WELLS (Centinued)

. Site 9-A
Grumbine Property
Completion Data:

Depth « 100 feet, Yield -~ 50 gpm, As = 102 ppm

Drilling started 4:15 p.m. 12/8/68, completed 1:15 ?é?'s
: | 12/9/6

Average drilling speed - 15 feet/hour

Casing - 12 feet of €-inch

Geologic Log:

0 - 10.5 Scil and clay, with sand, brown
10.5 - 100 Limestone, dolomitic, light to medium gray,'
: ~ water=-bearing fracture at 38 feet, weathered
- fracture zones with water at 4l-42 feet and

| 83 feet
Conditione Observed During Drilling:

Depth Yield As

(ft) {gpm) {ppm)

Ly 27 172

58 No 100

80 4s 8k

100 50 102

Remarks:

The fracture zones noted in the log brought the yield to
40 gpm. The additional 10 gpm probably resulted from self-
‘development by pumping. Pumping this well during drilling
produced measuradle interference at Sites 8, 10 and 10-A.

The yield and analyses indicate that this well will be a
useful production well,
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TABLE 1 0
RECORD OF WELLS (Continued)

Site 10
Grumbine Property
Completion Data:
Degth = 110 feet, Yield - 2 gpm, As - 124 ppnm
Drilling started 3:30 p.m. 8/31/66, completad 11:30 a.m.
: , 9/2/66
Average drilling speed - unknown, too many breakdowns
Casing 8.5 feet of 6-inch, slotted 5.2 to 8.3 feet

Geologic Log:

0 - 7 Seil, clay, brown, with stones .
7 = 8 Boulder

8 ~ 52 Limestone, dolomitic, medium to dark gray
$2 - §% Limestone, dolomitic, medium gray, with clay seams

55 110 Limestone, dolomitic, medium to dark gray
Conditions Observed During Drilling:

S

Depth Yield As

(£t) (gpm) (ppm)

6 0.5 14.8
81 2 106
g8 2 95
110 2 124
1190 4 20

Remarks:

The yisld was barely measurabls until the 52-55-foot zone
brought the production up to 2 gpm. After the casing was
slotted the yield increased to ¥ gpm from shallow water
but the concentration dropped to 20 ppm As. Slotting the
pipe permitted shallow mud to £fill the hole to a depth of
about 20 feat by Dacember.

The well had insufficient yield for a production well. In
its present condition it serves no ussful purposs.
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maBLl T (20-A)

RECORD OP_HELLS (Continued)

- Site 10-A
Grumbine Property
Completion Data: -

Depth « 98 feet, Yield ~ 26 gpm, As ~ 440 ppm
. Drilling started 12:3% Ppem. 9/2/66, completed 8/6/66
Average drilling speed = unknown
Casing - 12.5 feet of 6-inch, slotted §.2 to 12.2 feet
Geologic Log: R

0 - 11 Soil, clay, brown, with stones
11 - 98 L;mestone. dolomitie, medium to dark gray

Conditions Observed Duripg b?111ing:

Depth Yieldd  As
(££)  (gpm)  (ppm)
286 0.2 . 8.6
50 0.5 29
ug 4% 540
52 12 1050
g8 38 §20
98 26 440

Remarks: -

This well is located about 85 feet west of Site 10. The yield
of this well gredually increased as small and relatively
clean fractures were encountered.

The yield and lnalynes indicate that this will de a useful
production well, g .
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TABLE 1 (10-8)\“/
RECORD OF WELLS (Continued)

Site 10-B
Grumbine Proparty
Completion Data:

Degth « S6 feet, Yield - 13 gpm, As - 201 ppn

Drilling started 8:45 a.m. 12/6/66, complated 11:20 7.?.
12/6/68

Average drilling speed - 22 feet/hour

Casing - 10.5 feet of 6-inch

Geologic Log:

0 - 4% Soil and clay, with sand, brown, with boulders

4 =« 9 Limestone, dolomitic, light to medium gray *

9 - 17 Limestones, dolomitic, dark gray, thin fracture
at 10.5 feet and mud seam at 15 feat

17 - 56 Limestona, dolomitic, light to medium gray,
fractures at 28 feat

Conditions Observed During Drilling: ./
Depth Yield As
(£ft) (gpm) (ppm)
36 19 19%
56 13 201
Remarks:

This well is located about 100 feet north of Site 10, The
major watsr=production zone was the fracture at 26 feet.
The yield dropped from 18 to 13 gpm as pumping continued.

This well was located specifically for use as an observation
well. The yisld and analyses indicate that the well will

servae this purposs.
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" TABLE 1 (11)

RECORD OF WELLS (Continued)

7 site 12
" Grumbine Property
Completion Data: |

Depth - 98 feet, Yield - 12 gpm, As - 349 ppm

Drilling started 7:18 a.m. 8/29/66, completed s=3o,p§?.s
8/29/¢

Average drilling epeed - 9.5 feet/hour

Casing - 13 feet of €-inch, slotted 9.5 to 12.5 feet

Geologic Log:

¢ - 8 Soil., clay and sand, drown, with stones
8 - 8§ Boulder = ..
9 - 12 Limestone, tan, weathered and broken
12 - 30  Limestone, dolomitic, medium to dark gray, water-
‘ bearing opening at 26 feet
30 = 33 Limestone, dolemitic, light gray
33 - 98 Limestone, dolomitic, medium to dark gray

Conditions Observed During Drilling:

-

Depth Yield As
(ft) (gpm) (ppm)
20 10 334
30 13 826
S8 12 8ug

Remarks: ‘

The firet water was encountered at 9 feet. Most of the yield
was obtained in the 16-26-fcot interval. Interference during
drilling was cbserved at C-3, A-8 and possibly A-S,

The yield and analyses indicate that this will be a useful
production well.
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TABLE 1 - (11-A)
RECORD OF WELLS (Continued) -/

Site 11-A
Grumbine Property
Completion Data:
gggigi; 36 feet, Y?eld - 12 gpom, As - 102 ppm .
g started &6:45 a.m., 8/30/86, completed 10.33/;5?36

Average drilling speed - 9.5 feat/hour
Casing - 12,5 feet of 6-inch, slotted 9.3 to 12.3 feet

Geologic Log:
0 - 12,5 Soil and clay, brown, with stones .
12.5 - 22 ‘Limestone, dolomitic, light gray and tan,
weathered and broken -
22 - 35 Limestone, dolomitic, medium to dark gray

Conditions Observed During Drilling:

Depth %ﬂ Yield  As | ) . \/
(ft) (gpm) (ppm) T i
22 17 48
36 12 102
Remarks:

This well is located about 75 feet west of Sita 11. Thiwf
first water was encountered at 8 feet and most of the yield
came from tha 12-22-foot zons.

This well was drilled as an observation well and will bde
satisfactory for that purposs.
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. TABLE1 (12)
RECORD OF WELLS (Continued)

Site 12
Whitmoyer Property
Completion Data: ‘
De th = 118 feet, Yield ~ 1 gpm, As « 2,1 ppm
Drilling started 8 30 a.m. 8/19/66, completed 11 20 a.m.
8/22/66
Average drilling speed - 8 feet/hour
Casing - 6 § feet of 6~inch, slotted 3 to 6 feet

Geclogic Log:

0 - 3.5 Soil and clay, brown, with stones

3.5 - 12 Limestone, dolomitic, light to medium gray *
12 - 4 Limestone, soft, buff, water-bearing openings
4 - 118 Limestone, dolomitic, medium to dark gray

Conditions Observed During_Drilling:

Depth Yield -  As

(£ft) (gpm) (ppm)

(% 0.3 7.8

118 1l - B8
Remarks:

The soft zone at 12«14 feet groduced about 0.3 gpm. Although
there were no other cbservable production zones, the yield
gradually increased to 0.7 gpm. After standing overnight the
well produced a scant 1 gpm.

The yield and nrsenic eontent are insufficient for a production
. well, The location of the well makes it desiradble for a
sampling and observation well.-
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TABLE 1 (12-4)
RECORD OF WELLS (Continuasd)

C

Site 12-A
Whitmoyer Property

Completion Data:

Degth - 98 feet, Yield - 0.7 gpm, As - 6.5 ppm

Drilling started 1:05 p.m. 8/22/68, completed 1:30 p.?.
8/23/66

Average drilling speed - 9 feet/hour

Casing - 6.5 feet of 8-inch, slotted 3.2 to 6.2 feet

Geologic Log:

0 - 4 Soil and clay, brown and atones
4 « 12 Limestons, dolomitie, light to medium gray .
12 - 14 Limestone, light gray to buff, water-bearing opening
14 - 36 Limestone, dolomitic, light to medium gray, water-
bearing opening at 20 faet
36 - 98 Limestone, dolomitic, medium to dark gray

Conditions Obsérved During Drilling: U/
Depth Yield As
f£)  (gpm)  (ppm)
98 0.7 6.6
Remarks:

Site 12-A is 110 fest east of Site 12, At a depth of 37 feet
production was less than 1l pint per minuta. After standing
overnight the well produced 0.5 gpm and gradually increased
to 0.7 gpm, although no observable openings were encountered.

The yield and arsenic content ard insufficient for a produc-

i tion well. The position of the well is suitable for a
sampling and observation well.

ARIO0104



TABLE1 (19)
RECORD OF WELLS (Continued)

Site 13
Whitmoyer Property
Completion Data:

Depth = 138 feet, Yield = 2 gpm, As - 20 ppm
Drilling started 9:40 a.m. 8/16/66, completed 8:30 a.m.

8/17/66
Average drilling speed - 13 feet/hour
- Casing - 8§ feet of Bfinch, slotted 4,3 to 7.9 feet

Geologic Log:

0 - 4,3 Scil and clay, brown, with stones
4.3 - 38  Limestone, dolomitic, slightly weathered at
‘ T top, mixed light and dark gray
38 - 138 Limestone, dolomitic, dark gray, water-bearing
openings at 43, 52, and 76 feet

Conditions Observed During Drilling:

Depth Yield | As
(£ft) (gpm) - {ppm)
53 1 205, 318 = £250
138 . il 19.8

ailed
138 sample Less than 10

Remarks:

Water'production began at 52 feet at 1 gom. The yield
doubled at 76 feet but no further increases in production
were attained, - : - |

The yield was insufficient and the arsenic content marginal
for a production well. The well is useful as an observation
and sampling site. There is evidence that pumping at Wells
1 and 2 causes interference at Site 13.
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TABLE 1 (13-8)

RECORD OF WELLS (Continued) ~
Site 13-A
Whitnoyer Property
Completion Data:
Depth « 190 feet, Yield - 1 gpm, As - 104 ppm
Drilling started 10:15 a.m. 8/17/66, completed 6:00/{.?.
8/18/66
Average drilling speed - 9.5 feet/hour
Casing - 7 feet of 6-inch, slotted 3.8 to 6.8 feet
Geologic Leg:
9 - 3.5 Soil and clay, drown, with stones
3.5 - 43 Limestons, dolomitic, light to medium gray:
43 - 190 Limestone, dolomitic, dark gray, water-bearing
openings at 68, 84, and 127 feet
Conditions Observed During Drilling:
Depth  Yield As .
(£1) (zgpm)  (ppm) -/
138 1 187
190 1 104
Remarks:

Site 13-A is 115 feet north of Sits 13. Water production
began at B84 feet at less than 1 quart per minute. At 127

feat the yield increased to 1 gpm. No further yield increases
were encountered.

The yield of this well is insufficient for a production well.
Itas location is suitable for a sampling and observation well.
Strong interference between Walls 1 and 2 and this well have
bean observed.
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TABLE 1 (1l4)
RECORD OF WELLS (Continued)

Site 14
Whitmoyer Property
Completion Data:

Depth - 132 feet, Yield - essentially dry, As - 27 ppm (bailed
sample)

Drilling started 2:35 p.m. 8/23/66, completed 3:28% p.om.
8/24/66

Average drilling speed - 10 feet/hour
Casing - 12.5 feet of B-inch

Geologic Log:

1.5 Scil dhd clay, brown, with stones

o -
1.5 - .10 Sand, fine; and limestone, highly weathered
10 < 22  Limestone, buff to light gray
22 - 24 Limestone, buff, soft
24 - 132 Limestone, doleomitic, medium to dark gray
Conditions Observed During Drilling:
| Depth As
_(£e) (ppm)
132 27 (Bailed sample)
Remarks: |

Only a few traces of moisture were encountered during drilling
but there was encugh seepage to obtain a bailed sample by
August 28.

Although this site would have been favorable for an cbserva-
tion well, the walls of the hole caved in, filling the hole
to & depth above the static water level.
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TABLE 1 (1§) \;)
RECORD OF WELLS (Continued)

Site 1§
Whitmoyer Property
Completion Data:

Degth - 97 feet, Yield ~ essentially dry, No analysis.
Drilling started 8:20 a.m. 8/15/66, completed 9:02/;5766
Average drilling speed - 8 feet/hour

Casing - 20 feet of slotted 6-inch, removed upon completion

Geologic Log:

0 - 8 Soil and clay, brown, with stones .

8 -« 97 Limestones, dolemitic, dark gray, with some lightar
streaks; dry clay zone at 1% and 17 feet; water-
bearing opanings at 29, 40, 45, and 74 feet

Remarks:
The water encountered in this well was barely snough to \/
dampen the drill cuttings. Since this well yield was too

small to result in a good observation well, the casing was
removed and the hole was filled with cuttings.
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© TABLE 1 (15-A)
RECORD OF WELLS (Continued)

© Site 15-A
w1hthrop Property
Completion Data: ”

_‘Degth = 60 feet, Yield - 16 gpm, As - 33 ppm

Drilling started 9:50 a.m. 12/15/66, completed 1:15 p.nm.

' 12/18/66
Average drilling speed = 17 feet/hour
Casing « 13 feet of 6~-inch casing

Geologic Log:
0 - 8,5 Soil and clay, brown .
- 8.5 - 60 Limegtone, dolomitic, medium gray, weathered
' fracture zones 18, 2%, 37, 43, and 45 feet,
open cavity with mud 53-57 feet

Conditions Observed During Drilling:

Depth Yield  As
(ft) (gpm) (ppm)
20 5 32
39 16 33
Renarks:

'Each of the indicated fractures added measurably to the.
yield of this well., Circulation was lost in the 53-57-foot
cavity and drilling was stopped because of the danger of
‘getting the tools stuck. The location of this hole is ideal
‘or & groduction gite despite the comparatively low analyses.
. The hole should be cleaned and deepened, preferably by a
cable-tocl rig, perhaps followed by airlift pumping.

AR100109



TABLE 1 as) -
RECORD OF WELLS (Continued) ~/

Site 18
Winthrep Property
Completion Data:

chth = 118 feet, Yield - 4 gpm, As - 118 ppm

Drilling started 4:30 p.m. 12/6/68, completed noon 12/7/66
Average drilling speed - 21.3 feat/hour

Casing = 9 feet of 6-inch

Geologic Log:

0 - 8§ Soil and clay; some sand; boulders
§ - 28 Limestone, dolomitic, light to medium gray, fracture
at 15 feet '
26 - S4 Limestone, dark gray; broken weathersed zones with
much caleite at 34-35 feet and 45 feet
¢ - 118 Limestone, medium gray, with calcite sesans,
black limestone streak at 80 feat

Conditions Observed During Drilling:

\/
Depth Yield As
(ft) (gpm) (ppm)
13 2 170
485 3 38
78 4 41
119 4 116
Remarks:

Fracturs at 18 feet yielded 2 gpm. At 45 feat the yield
increased to 3 gpm. Apparently cleaning out of the 15-foot
fracture raised the yield to % gpm.

Altﬁsugh the analyses are satisfactory, the long-term yield
of this well appesars to be too low for a production well.
Its location is desirable for an observation and sampling
well.
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TABLE 1 (16-4)
RECORD OF WELLS (Continued)

Site 16-A
Winthrop Property
Completion Data:

.De th = 77 feet, Yield = 1.2 gpm, As - 44 ppm
Drilling started 12:20 p.m, 12/7/66, completed 4:50 p.m
12/7/55
Average drilling speed = 17 feet/hour
Casing - 10.8 feet of €-inch

Geologic Log:

0 - 7 Seoil and clay, brown '

7 - 21 Limestone, delomivic, light to medium gray, fradtures
o ‘at 18=16 feet

21 « 30 Limestone, dolemitic, dark gray

30 = 77 Limestone, dolomitic, light to medium gray

Conditions Observeﬂ During Prilling:

Depth Yield As
Lre) (gpm?} {ppm)
22 2 - 30
77 1.2 Ly
Remarks: |

The only recognizable zone contridbuting water to this well
was the 15-16-foot fracture area.

The yield of this well is insufficient for a production well
but the location {¢ satisfactory for an observation and
sampling site, the original purpose of this well.
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Completion Data:

TABLE 1

RECORD OF WELLS (Continued)

Site 15-B
Winthrop Property

(16-B)

Depth - 120 feet, Yield - 10 gpm, As - 146 ppm
Drilling started 7:15 a.m. 12/8/68, completed 12/17/88

Average drilling speed - unknown

Casing - 42 feet of 6-inch

Geologic Log:

0 - 10 Soil and clay, brown
10 = 37 Limestone, dolomitic, medium gray, fracture at 1§
faest, weathered fracturs zone at 30 feat, highly
weathered fracture zone 38-37 feet
37 - 120 Limestone, dolomitic, medium to dark gray, with
ealgit; seams, weathered fracture zons with mud
at eet

Conditions Obgerved During Drilling:

Depth
(ft)

22
37
Sk
77
82
120

Remarks:

The first water was produced at 12 feet.

« 19

Yieald As
(gpm) {ppm)
8,5 37
1§ 26
1% 42

118
8 269
10 146

increased to 15 gpm and at S1 feet the yiald increased to
19 gpm. At a depth of 58 feet bubbling air was observed at

more than 30 spots in the streambed.

At a depth of 77 feet

encugh air was escaping to retard circulation. The hole was
reamed and cased to 19 feet but bubbling continued after

the tools passed the 36-37-foot zone.

The hols was reamed

and cased to 42 feet and the connection to the stream was

, . Casing off the shallow water lowered the yield
to 8 gpm but the production rose to 10 gpm gradually as the
hole was deepened to 120 feet.

eliminated,

The yield and analyses indicate that this will be a useful
production well.
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; .. TABLE 1 (17)
RECORD OF WELLS (Continued)

- Site 17
Grumbine Property
Completion Data: |

gth - 70 feet, Yield - 80 gpm, As - 297 ppm

DPrilling started noon 12/6/66, completed 3: 30 p.m. 12/6/86
Average drilling speed - 20 feet/hour

Casing = 14 feet of 6- 1nch

Geologice Log:
0 - 9 Soil, clay and sand and boulders .
9 - 70 Limestcne, dolomitic, light gray, water-bearing
' fractures at 21, 31-32, and 58 feet.

COnditione Obgserved During Drilling.

Depth Yield = As

(ft) {(gpm) (ppm)

21 1.2 §26

38 ri} 309

50 2y 273

70 80 297
Remarks: '

Water production began at 21 feet and major water-producing
zones were encountered at 31-32 and 56 feet.

Yield and analyses 1ndieete that this will be a useful
production well. I
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TABLE 1 (17-A) .
"/
RECORD OF WELLS (Continued)

Site 17-A
Winthrop Property
Completion Data:

Depth « 60 feet, Yield = 12 gpm, As - 37 ppm

Drilling started 8:30 a.m. 12/16/656, completed 1:30 p.m.
12/16/66

Average drilling speed - 12 feeat/hour

Casing - 20 feet of 6-inch

Geologic Log:
0 - 13 Soil and clay, brown, with boulders .
18 - 60 Limestone, dolomitic, gray, with weathered zones,
weathered fractures at 23 and 32 feet

Conditions Observed During Drilling:

Depth - Yield As
(ft) (gpm) (ppm) W,
20 4 0.5
25 8 1.6
60 12 37
Remarks:

Well produced u gpm at top of bedrock and then increased in
yield at 23 and 32 feet.

This well was 1ntended as an observation well but experiencs
maylindicate that it should eventually be used as a production
well. .
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